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ABSTRACT 

PROBLEM TO BE SOLVED: To stably oscillate a semiconductor laser by 
providing a transmission type wavelength selection optical element 
selecting the wavelength of a semiconductor laser beam by reflecting the 
laser beam by the end face of a specified light wavelength converting 
element. 

SOLUTION: This module is provided with the semiconductor laser (laser 
diode) 10, a collimator lens 12 collimating the laser beam 11 outgoing in a 
divergent light state and emitting paral lei beams, a condensing lens 13 
converging the laser beam 11, a narrow-band pass filter 14 functioning as 
the wavelength selection optical element arranged between the lenses 12 and 
13, and the light wavelength conversion element 15. As for the element 15, 
the direction of the spontaneous polarization of a substrate forms an angle 
. theta. (0 deg. <. theta. deg. <90 deg. ) with one surface of the substrate. 
The laser beam 11 is condensed by the lens 13 and converged on the end face 
18a of a channel optical waveguide 18, then the wavelength of the laser 
beam 11 passing the filter 14 arranged in an external resonator is selected 
by the f i Iter 14. 
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9 (0° <6><90° ) S&LTV^ft&S&lftiSi^lCj: 

©rate k/tx ? 

*^14*KW, £©S«»jR#3&Sim4teJ:»3. 3t«« 
^g|^15©a®18aTHitbT¥^#U-1f-10{C7 

^ - k a* >y ^ -r-5 u— if- e— ai i £SiR-r 3 . 
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1 

mz, *<D—&m\zm-oTMtf2>ytm&&WBf&2n%> 
££%>£. z\<Dftm$i&\z&&<D&?&ftm<Dfa%&Kte 

31*16 fctSt^T h'^y >Kfeffl<D&ZtJjfa\zm$iTZ>& 

&©^#ftlCSlfi&®rtK43^X, MG£«®gft£- 
«OlSj#*«R*«Ofl(IE-«ffit»UTft*© (0° < 
0<9O° ) S^lTl^^Mftffi:, 10 

tbti <Dyt&&&mm : ?\z xm $ n* 
it- 1*- a srfg-r * u~y- £ , 
c <D*m# v— y- £ me^ttAXMaiHP £ ©muss 

ic 7 >r - h a* v 9 -r s y- tr- Aojftft*a*?-r 

-;k 

iff It iif o T, iufBS* 

«©si#*«tt*«o«ras-«®fc:»bTftai0 (o° < 
y- tf-A z*m# v-*f- 1, 

mE^iftAatSI*^^ A«f sm©wk u— y- fcf-A 
*-*«-ttS**3tt»IK#at, 30 
C ©#©:$ ft& U-y- b*- A *£#2*Th383¥3I#: 

1/ — y- K 7 ^ - hv n* v 2 $ -a- * r m$m £ , 

U—lf—lzyj — K Ay ^ $n*> l/~y- fcf 

m&&\z&\,*TF*^>Kmm<DiiLZfj3fa\zmwL-t : £>& 40 

*t§:$fi^ItS)tt«fi$fT^oT. WIS** 

«0*«#6iK:Siafcffii'iK:fcv»x. ffimg&tD&mft 
«©fa##tt*«©tfMe-aii5fc**lxxa&0 (o° < 

e<9o° ) &uvx^z>yt$i&mmm¥ii, 
«iiB»*K tit: o3t«t«*ai» ^ t a»* 
y- 1*- a **-r * u— y- <h . 
wuB^ftftsesi*?^ s mm Ltzmw. u— y- if- a * 

Mtt £ ttX tWHE^ilMt: I/-y- fc 7 - K A* y ^ $ 

W83**#i — y-(c7-c- H/ty d^an* u— y-tf 50 
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— y- h*-A 5 

*»bsh*v»t h *y >s^gp©M^isj^#&-r-sa 
«©Gisa*tt»«©iMe— *®(c*tbT^«€> (o° < 

0<9O° ) SfcLTV>*3K«*3HfcJ|F?£. 

HtrtBS*s £ bx c o^ftftseift*? k a*j £ n-s 
y-tr-A^sgr*¥«#:^-y-£, 

^vi^mst^£bxm*rbfei>— y-tr-A*si*$ 

-to— jttffifc»-3xaEt;*3tJ»«s8*«»j**n* 

zitfz\t*^>RmmmmmztetiLt<nTtzQ. mt 
m&mz&^T H^y >-RegB©Mac*[o]fc#jgT^» 

*«««fi*»TS3te««aE«* : PT*t>X, MIB»* 

ffi©r^^*^*tR©MiB— msiztthTftme (o° < 
•y-H-A£?gT*¥i*#k-- y-t, 

^ ©*«#: l/-y- £ 1383ft £ ©W tcBB § 
tt> W8BI/-y-fc:-A©— gPi£SStS-S-X¥3>*^- 
y-tC7-r — FA"7 ^■T-5££ ; fo(C, ::©7^- hVN*>> 

u— y- ¥-&<D$i&%mtt-r2>Rmm<o$imm 

*?ft*SlH t £^6«:*3t«fi«**^3.-;i/. 
«OlSl**«»aS«©iW»-*BK:*#L/XftflE© (0° < 

e><90° ) ztzLT^zyt&m^mmTii. 
tiimm*&t VTz\<Dxm&&mm?izAmtstiz> u- 




( 3 ) 

3 

mv&yt&&&9at ; ?-fr zmmv tzmz tf- tf- a & 

KHZ *T MB3¥3»# k— if- 7 -i - F A* y 9 f -5 1 
i fc K . u07^-HA7^ri. k~ tf- tf- A ©&S 

-if- e-A fc«*3Eiftjftt shirrs ?ti|fc*!ftti5i!^ 5 

v'a.— ;k 10 

mz, j t<D—&m\zm-DTm&z>ytmwL&-tiWfii2n%> 

s-a-fc F*-r >Kfcmmm&iizmi&t*ttTti.K>. mt 
m^mz^x F*-r >s«g*©M«*isifc*«-rs» 

«©i^#*»tt*«©«raE— asa^uTftaee (o° < 

if- tf-A **-r a ^flcu— y- 1 , 
a^^(a»3ttbTm»ufck- tf-tf-A^s«*$ 

-t±TflfiE¥-2S#: k— If- ic 7 W — F A y f 3 1 1 1> 
IC. H/ty • if— If— ACDjftftSrg 

[w*^ 1 0 ] mmm&mn^m^m^m^y f 
v^-rn^ 1 mdM<nym.E$m : tv > 3.-)v. 30 

js 1 0 mm.<D^tmm^m^a.-)K 

[m&m 1 2 ] ME»18SS!A> F A* y )V*—t><M 

%&*m#u— tf-<Dytmsa#m\zMf&-znT\,*z>z\t& 
mnvmmro k/u 7 4 j^-t^ot, £©a> f 

feS^^E^a.— ;k 

mum 1 5 ] MaaswsojftiaKJtt** 1 ?**, =1 
7\zm%.<Dmffimmtm*mfflmizKi&tstitzftyT-i 

W*«16] HU8E7r-f A-d^U— r-w >^CAW 50 
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f ■ tf— tf— A— ^U— 7=-^ >#"© 
3 7 ±TJK3£ $ it £ JR3K>t^jR *t» £> tlT V » -5 d 

Jk 

^©«®ic^$tiTv^ z\tz®Mt-r2>m#m 1 

*6 l 6 v»rn*» l JSE*©3te«*SKfc : E5>:x--;k 

[m$g$ 1 8 ] #mmytsmm*irr&mmn»ma 
stst. *<D~mmz%t?TMTfzytmwimwrfL-2n 

*&©^jft7j[R]lcSa:^:Mrtlc43V^T. WEfi«©gf£ 

#«©fa€r#«att^t(iB— *®fc**LTfc«0 (o° 

<0<9O° ) fefcLT^fcftftSSfcSHfrFfc, 
T¥i# I/— tf- 7 ^ - F A y ? t -5 U— tf- tf- A 

©«ft£a«Tsaa3!©*Kifc#*A> faxt^ju 

1 9 ] #*»3t*S***#-T SttBltt^ilS A 
XtStc, -to— «®K»>3TM^*3ti»«IS*»»J«Sn 

•stifcic. '©7t*^gS{caffi©g5!^s©rS]#^s 
^»jfegSfc43ViT F^-r >Mte^©MtX7jrfi]{c*isr^ 

»*«**S^S|-r-5^«fi^lfe^TaboT, WE* 
*S©«iS7JIo]{cSa^®rt{'*5^T. fflE£«®S% 
»ffi©lRl#*iKS«©fJE-*ffilC*fLTft«e (0° 
<6»<90° ) SabTH4Jt»S«**Tt. 

t ^ vmn&M&m^z xm i^— tf- tr- a s« 
c ©^2i#: v/— tf- ®3t ams t iitrEjttjftsaift*^ © 

^®«t©P B 1tclB$n, MEU— tf-tf-A©— SB*S*f 
$ 12-T¥i»# U-if- IC 7 ^ - F Ay Z> 1 1 \Z, 
Z. <D7>( — F Ay ?:T-5 U— tf — tf— A©&g£iiJR-f 

[fflr^qi 2 o ] mmytm&m&ya h >$tmz£ o » 
*sct***t-r*Bi*j« i 9tvrn#>ignB 

<20° o^itjbs : i $#^iT5tt*fl l *e l 9 



[w*3S2 2] mease 0 #0.2 ° <d<z>ffi.w\z&z> 

[ft 23] ME#*«gfttf«:/n h «ktf 7 

5 0 <©©«Hfc**Jlt*»«fr*ffll*5|l*»6 2 

[ffi*312 5] 1TOE&l*«#ttA£«tf . KttA® Z 

[|f*3S2 6] lWE»»«#3i«L i Nb, Ta,., O 
, (0^x=S 1) £.tz\t J ttl\ZMgO$>2>WZZ nO# 

2 5 t»rna» 1 mzmnytfc&mm*: v a 

[Ht#Jg2 7] fWBJt9fjftlSK:*V»TIWHBU-1f-br 
-A^TE^E- FT**"*"* ±3 CfiUsKStlT^S C <h 

[0 0 0 1] 

[^©MTSSfiSfri?] *5B9itt, ^;«^SSM©7t» 
[0 0 0 2] 

f a^S^gtfC B 1 eombergen £> K i o TH3g $ nt ^ 3 
(Phys. Rev. ,vol. 127,No. 6, 1918 (1962) #{&) . 

Kc = 2n/ {J3 (2w) -2/3 (<o) } 
fcfc*b/3 (2w) ttft2ffiMft<Z)£jft«0C 
0 (a>) tt»#&©e«iSSfc 

«Brr*££T» S#&£Sfi2iesEi&<hcDtefflg-& (V> 
to«>*«HKIMME'&) £JS-S>Cl£:a<T£*>. 
[0 0 0 3] fLT, (»Jitti|ti¥5- 2 9 2 0 7^1: 

Q3ttttAXSIX7ic«v»T. ±jZB©<fc'5fcJ^»iF;*'f > 
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[0004] z\<D3i^\zmnY*^ >fcmm&*Bi$.v 

«S) fc»UT, *EPPT*-r»«2©S58#iI©fa# 
Ift*^ tt0 3 0 (C^-r=t 5 fc, ±E***B 2 a b 
10 -So 

[0 0 0 5] m^cDZ-t yojtiftftSBlft^tt. #J*-« 

±E©#^¥5 -2 9 2 0 7#*lCw3nTVs«'bO"Tr 

[0 0 0 6] 02 9commzi=i^x. #itot©k*-A;t 

^->W AT^-Ti^tC ^EPRT^TfilTt^ h 
20 &#|6j©tf— A&***:€rv>*>©£:&:*. SfeC©i:^, 

hju©isj*tta£«2©a«a«©G]# <— «tc 

LiNbO, ^OSSBUMfclCiSWC. 
ZtttWe&S) t-StU Itt-HIJTMt-K 
— iMH*l'— If— SjfcStBttl/fcU— "!f— 

35*** < . -ttifcitafcanSj© e-A&&t/hs v» fe© t 
[0007] ^---r. sf£*#u— y-s^sajwufcu 

l/-1f- f-A 4 Si$A< ^ W 1 i:AASt5 r 
£*«T*&:^. SB2H59!i£©3a«5&</h$ 
V>t>©<*:&oTL£-5. 
[0 0 0 8] £T« y I -t'-A4©t*-A/t^ — 
>«^©££fcLT^©<I}t*[«j£90 o leie^-B-afc* 

2*7 SELTfc**«fcS*«A##*##&Kifc 

40 [0009] ^ntc^uT, 1213 o (c^-r^"ry©7t^ 

ftS**^©*^*. _kE©J;'5&A/2*7£E3& 
VMKttT V— tf- tf-A 4 OitlMI3t*lRl £** 2 © Z 
«D6rrata«-»f SOT. tJt*S*«A«^f»H^ 
ST, !f- 3 S^giK 1 ©SSffltttgg 

KteTE^r- Kites, 

[0 0 10] L^L^-©S®. r©E13 0 iZ^T^-f 7 

<Dytm&&&mT\$. h ^ -f >seae 8 *s««h 2 a 
^ e. (cgn< j^figf s ^ t ^t* & ^ t 5 rasa** 
50 a. £©,&&, as i*#BabT»u<Kwr*. 



[0 0 11] £©H3 HC&^T, D^K^OSfegP 

>Stegi5 8rol@t^Si|tea5WiPai<Djt*l : ICtl. 
fcs&tcte, K^-r>SfegB8©i|a (0 + ©Wft) 1*2. 
5 (imiSI.. «gDft^£©-f&W&:/D-fcX-tM£/5£ 

-r-5©«ffl|»T'a&0. c=0.5 Mmt-T-Si:, «@D^ 

e. K^-r >s^8(DM^io]icd= i Mmfcith*^-r 

>SteSB8 £/&g£-t±nfc£, F*-<>R'ltog&8©'II#2. 
5 ximi:^;-5>„ 
[0 0 12] h'*-f >K<l£ffi«©/&ft>§«tt, »«20 
g^#1I©ft£f£iBo/t*ftT«*^<> SfSSMI©!*] 
^tSit&^fa (^£OXtt*|pj:foJ;tfYtt:£|pj) Ttt 

±$©£3f£bTH : *-'f >-Ee§B8©i|I£2.5 /jmtt 

[0 0 13] &>±<D£otzw&iz<kio , 

©ft&s^&siH^ctm-n*, K*-r >Reasoj»**« 

0, -t©fca&, F*-f >£iBgB<hi||&f6<!:©li&0«# 
[0 0 14] *ffi«Att£©J:3fc»fllfc**, FpW 

aasEsuK^sifefcaaEbfc (#«¥8 - 47591 

[0 0 15] £©3fc*«*JJWIH t tta*«fc» 
*fLT, ft*(9 (0° <0<9O° ) ^SL-B^CtS 

[0016] £©±-5KeB$}«©fasa<*«*®fc*f 

LT. AS6> (0° <0<9O° ) «V»TV»**«te«M 
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[0 0 17] 

[0018] *aswtt±eo»*K«*Tft:snfct>© 
0 <«9<9o <> ) Mvvrv>«raicnni*jw >EKflfii 
sn#: u— if— ^ e.^-a-e.n/t u— if— t'-A^tsfi 

■TSJtJftftaElft^^a.— ;HC*V»T. ^SSttU— tf-© 

20 ^tftSWfr-SfeWT*^. 
[0 0 19] 

•3T, **jg©#&^tS]{c^a:^®rtfc*5ViT. S«© 

(0° <0<9O° ) S&bT^SJttjftft**!*^ t. * 
*«£ tT E©3fc«fi*»JPHFfcA»a*l* U— If- 1* 
-Aft5gr*¥»#:U-if-t» £©¥*#l'~!f-£ 

(Dtiiim-Zfc m L T 1/ -if- 7 -f - H A* y 2 f * 

1^— tf-tf-A©«**aR"r*aiBa!c5«*aR3tt* 
[0020] &tt*%m\z£.&m<oytte.Mi& : £i>3.— 
40 -i-jpat, nB*««*«*^fc.ww-r«iii©as** 

t, CO»ftSnfcU- if-tf-AftSi*$-&T^S#: 
U-if- — F/tvf SitSSWSSW t . W 
-if-JC7-T - HAs/ ^Sns 1^— if— If — A©*Sft 

[0 0 2 1] Sfc*:^BJlC«t^^?»{CSiJ©7tSS^ ; E 

50 £UT©U-if-kf-A*K»3ttT¥#flEU-if-fc 




( 6 ) 

9 

-< - hv\*<> ? ^n-s y- tf- Ao«*sa«?-r«a 

[0 0 2 2] ttfeCCDttttagfteS?:!— Jl'fZ&frvr 
[0 0 2 3] *fc**MK«t*S6K»J03ttift*Seiftt 

A * $ -arT U — y - (C 7 J - F A* y :7 $ £ 

si^gwt, wmfcv— y— izyj—Frty&znzu 

-If- tf- AWiftftSaKTsaaS©****?^* 

[0024] 3^#»gifc«k*£Sfcsij©3tt«*«* ; & 

- F;ty ^-rs u— if- if-A<D*s*as?-r*Ri* 
[0 0 2 5] s&*»^ici**6k:sij©3tt«fiagsi* 

£ LT© if- If - A S *T*i# U— !f- (C 

ilif #ii£tt£ttTfc&fc©T&-5. 
[0 0 2 6] ^:*3C©f6&S^ ; E>'3.-JKC43ViT 30 

) 

[0 0 2 7] Sfc*38^K:«J:*S6K:jgiJ©3tJft*seift^: 

u— if- tin at, no**flKi^— y-*6» Tt&fi^ 

Kl3lH l lcrtI«»toftv>«*HJ|*3tti:UTmi*bfcl/— tf- 
t'- A * R» $ -a-T v -if- \z y -< - F A y y f 
ZttbiZ, Z\<D74 — F/tyi'tSW- if— t*— A© 

RfisajRfsswaiojftfiaiR^^jit^KwsnT 40 
&-g>t>©-e&3. 

[0028] a±KWb&aaffl**v»tts«taa 

OJft*«*?3t**-? t l/Ttt, 0aA«JR^«5A> FAX 

[0029] ±Knmm<D&mwt>\ t /w7 4JV9- 

SfflV>*«£tt. U-1f-tf-A$¥ 50 
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mftu— tf-t y 4 - HAy ^ a-a-sswawoaiBk: 
[0030] sfe. et±«wufcaiia!**vsttK»a 

[0 0 3 1] R»SOtt*aiRJt*S|t^tbT 

fcfc, =1 T J;:«iSc©JS#r **{ba5*«*nHIK:»eR* tiitift 
yyirt—fr*>uz>yy<n—9'\'—7-<< >if&m^2> 

[0 0 3 2] Jl©J:5677'f/'?-yi/-f.r>y*ffl 
V> LT©I/— tf— tf— AS, £©7 

[0 0 3 3] ft&TJ. »*«£UT©W— if— fcf-AS38 
!f-tt. 3tt«**»* ; F©«liiiiK:IS-&3 

[0 0 3 4] Z.<D£?\Z, ^mWV— tf— *tt«fi*» 

if t UT»ii«S)iA'> h/u 7 ;^ - ^ ffl ^. £ 

©»H*#*/X > F AT. y -< )V9 - * V— tf- © 

BTSW l/T*MW*V'~ tf-tC7 W - FAy £ I/— 
If— tf— AO«**K7-f Jl/^— KlioTjBW-r*©** 

[0 0 3 5] ±E©«t5tl*J»fl£W'— tf-*Jtife 

IOSI»MA->K/U7^M-$*#«:i'- 
dC73>'^;i/5'— tC<£9. UTOl/- y— tf-A 

©-SB * s w $ -&T *mfc v -y- tc 7 ^ - f a* y v r 

^iifetd, ZL<Dyj- FA.y ?t5l/- y-fc*-AC5 
[0 0 3 6] ffiTJ, *»WO>tJftft** ; E5?a.-;WKffl 

t, ytmm&&y"ub>&mzJ:r)MtfL2nit<b<D-v$> 
zm^iz. e<7o° cK«t«o*«aibu. 3t 

"b©"c**»^»4, e><20° »cH!je"r*o*»asbVi. 

[0 0 3 7] — 7J. £©ftg6>©TPE{itCOV>T#;L£ 

0.2 0 <etnoij«asL<. 0.5 0 <6>t-rn 

[0 0 3 8] £fc»««#«MMS«£LT. 
tC«, RfeftOYWSYZ®rtTZ««K:3 0 

[0039] a6^a«s*iBK-r*as««#tbT. =t 

9 Hr&frtlfcWu LiNb, Ta,.,0, (O^x^l) 
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fttfmzm^znz. L^L^^Ttt-ttucEas-r, 

Sc. MgO^F-ysnfcLlNb, Ta,., O, « 
KTiOPO, . KNbOj m(D*r<Dm<Dtt&fr 
SfcS*ffi£fflV>*;i<i:t>nJfiT*-5. ±IB©MgO#* 

h*-^$nfcL iNbo, rati. 3t»ii:3i^oT, 

y>H-y®L iNb, Ta,., O, Sffi^ckDfc^S 
[0 0 4 0] Sit*»M03tt»[*Sejfttya.-;|/tt, £ 

[0 0 4 1] 

oTV^i^OT, U— tf-1 0*> 6 mM L fc I/— tf 
— fcT-AllS-*©S««ft3rfij (^EPQ^[rJ) *«fitS* 

d s , ijffl s tiT&&&&imm t & 

£©«•&» u— tf-tf-All©^!?-^ K;pcd 20 
P^«S«SHl6a<h¥fT&fr#<h&f9, Kl/- tf-t: 
— Alltt3te#t8»18*TE^— FTi*«rr*. 

[0 0 4 2] ±ta©«fc5K:, l — ■ tf-tf-AllS:-?-OB 
*MWK>GflSja«»«SB16 a i¥fri«t*tt!8TJt*«» 
18(CA*]Si2-S©T**lfcf, ltaifli3ie*lft*0lES** 

ta^© a / 2 «*w*»TS#«Aa«te¥*ttfMi& % 
®i*o« ^JH^i^— !f— io*3t*jgasi8o«a»cia» 
ts&'rzzizhvjmtuz. sac, u— tF-tf-Aii* 

fed: 5 1= V— tf- e-Al 1 CD^»^SS1 S^OAA^i? 
[0 0 4 3] -tbT, S«16C0g%^<l©[S]g-o^ 0 Z 

6<J{Cd = Ltan 9T<65^, 0 3 0 ©tfcJfe&ffifCMUT 
d = Ltan ( 1 ) 

m&mn-r&^&i (03 m — ^jtLT#jg«®8o<t 40 

0 = 0° tLTK^-r>fi<Ef»17€»fiK-r<&*&L«»«k 
/h£&*3, 0 2 9fc«bfc«e*ft«fr4sV>Ttt0=9O° 
tLTh*^-f >E««1 7 A* SLj&t«* (OS 

0 «*EP jDffl«ffi{C*f |«IT SBB#£«cT h* * -f >SC*» 

[0044] fit, e***s**tr 

I'«t0> K^<>MtegEl7(7)S?$d^+^^A#<-r'2) 50 
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T*££a«Tgn«, >fcfcfflntm 
[0045] *»wo3tJft*saft ; E^3.-;i'H. ±ia« 

J*©3teift525iJl3tl-?*JBV>;fc±T, H^HC U— tf — h*— 

Lfcfc©T*£;^£. ±$©30 Kll/— tf— h*— A©}t 
»»»^©A*»*3*»*<«CD. 3S*«A««fe#*ttfBr 

[0 0 4 6] fc&ft*J;D, :/o h>33J«3fc**»fc:*3 
V>Tttfcf-A#TE^>^qE-FT*«T-&©tt. Z 
*t*«*Si*ii5:tAi(|)^0 ° <<*><70° ©li§-&T 
»4i^6nx^5 (#J;U3Journal of Optical Com 
muni cat ions 5(1984)1. ppl6~19#flg) „ #389if;:*5V> 

[0 0 4 7] ^nh>S«iJ:W<Da©7r- 
•rftft**»0" <<><20 o CD»^-T**Ct*«^t>T 

20° o«sHfcKjt-r*t. «ft*«*«3a*A<JS:sna 

[0 0 4 8] — S^CO»«^tfe^7&<f#^n-g>«® 

1 : IT**) H^-f >Ste«jft*»fiEU 
0 3(C*lxfcL^-ft«. 0*«&«^rtT*n« 
H^a50A4m<i:7S-5^<i:^^t3feo Sfe— lS8tC, ^ffi^E 

#T#S. L&^oTffiffi© (1) SC«fcO, 0=0.2 ' 

*-f ^^^©j^S^ftlc^TSgiS^E— K©## 
^iBKHlJ-fXift*. LfcSbT, 0.2 ° <ett 

left*. 

[0 0 4 9] &*3> ^& ; E-H©|f^«±^©«k'5{c 

g/hTi.2 tfmsagt-rseit^T^s**, z\coftftm 

i*'Tf 4. ^B±(i, ^©^i^^E— F©##;ffi#i.4 

£>. mrai© (i) ^;j;f3> 0=0.5 ° ^-rn^K^-o 

SfiBK©ai$d=1.4 Aimtfj:«)©T, 0.5 ° < 6 ft 

nifm*mmmm&iz£feisTxttL>. ^tz^^-o 
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& <&£n<5<t Clefts. 

[0 0 5 0] *LT#»iilJ©3te«ft««*5>a-JI'fc* 

^&mn^m^izm-t^o\zvrz<Dx, 

[0 0 5 1] 10 

mommzmwrz. muz, ^.mn<DW,iommmm 

[0052] m^n^^viz^fD^t^^^^^— 
Mt, ¥m&u— tf- (^-if-y-r^-K) lot. d 
©j)£^#: i/— tf -io^ f> ztmytwmx tb*f l- fc u—v- 

fir^t^nfe w-if- 1*- ai i 1/ >x 

13<h, ^ne.©l^>Xl2*5j;OCi3©rBTtCga$tl^jSfi31 20 

[0 0 5 3] ^ifeft^^l5«, 
f 38u5fm#T<&3L iNbO, tCMgO^*MA^5 m 
ol% K-^tlfCbCi (WT. MgO-LNt»f5) 

^jfitcm^TM^^^^ >*;^^&ssi8^^$nT 
[0054] mmvt'O&fcmmz. a«i6©x«^ 

Ate, MgO-LN0JBSf^CD&^m*^-*b, 980 
nm3aia©&fi(cMbTl^CD^ffli:75:«)«fc-5^5.3 m 

mt^nt^s. zw^^ts-mmF*^ >SKiiiii, 

M^.«fH¥6-2 4 2 4 7 8^{C^Sn-5^ft(CJ:o 

[0 0 5 5] -#^>*;l^#&g§18tt, J1#!HpW 
>R|gg|$17£^J5S;Lfci£, mm6<D+ZW±\Z'£%i<Dy 
* HJ V^77^-iU7 h^-^ICt 40 
->£JgJ&U C©»£16£tfDU>mf fCiti«LT:/ 

•€-0^d©5 1 -V>^;l/7t^gSl80M*®18a, 18b & 

[0 0 5 6] 5*3«k^6*#^L-T. ft&S 

^*^15©«[jg*fe^l¥b<i«BJ-ri). EI4*©16 

±EMgO-LN©|gS^e.^-2)S«-Cfe^)c Z\<D 
MgO-LNS«16«, |S15tC^-r<t^(CMgO-LN 
®'f>zf-y M6' £\ YW<£YZSrtTZWiiJ(C3 0 [3 50 
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o , m^-mimmm^nx m^zm-^o. 3 
mmtc^^nT^^. zwrnmnme = 3° © 

«flEtt±0. 1 0 

[0 0 5 7] ^±<DJ;5(cm$nfcMgO-LNStS 
16<£>*Bl6a» 16b t.WfxXXmt.m.'Sft^^ 

i^s«*®i6a, nbizMvxmm.fs.^^t^n^n, 
y' ^rsjt^T'S. 

[0 0 5 8] ±g2MgO-LNS«16©«®16a, 16b 
fC, 04©<i:5tC-^n^nS5^@8O. ¥«HH8lSr^ 
D#tt. + Z#J}C&MT£^tt®80©:£#IE«&, - 
Z {HJlcffiBT-S ¥«*H81 (DJStfi M.n&i ii t£ 2> «t 5 \z b 

t, j^msio, wm\z/w7,nB:^wr^>ii. 061: 

$EB§EI^-f -5<fc3lC, +Z^[6l$r[6lUiT^^aiSl6(Dg 

>Ste§l5l77!)^^$n^>. &:fc±feg^#-11<Z>|6]i*«. 
*«*®16alC^bT6> = 3° ■|g^T*5 0, Ifc^T 
h*^-f >SteSCl7W^©(^^feS«^®16atC*fLT 

[0059] *mx\z, m^nm^^u^-m.mmu^ 

C rfrZMf&Vtztf. MgO-LNStSie^Dfe*^ 

fctf-tft&^w&tz s \ZHx*>mmm l vxm c 

<t#T#£. #^«S80*3J;^«*ffi81«^©7* 
MJV^77^-i:ioTMT5uid5Tt, ff£t£ 
0<J*_«"2O~1OO Mm, ft$L, ttW^aemm, MM® 
80. 8iP B l©^A">^ , G«0!l>LlilOO ~500 Mm^-ftlfcf 
£V> 0 Sfcttit^tt^80©^WAtt4.75/zm. 
^feil^iH^n^moOOMm, 0.5 tiTnizVfz. 
T¥«m@81CDifa. -r^^^Z' *[6]«)Tt-}4ttl00 i±m 

[0 0 6 0] JhfSwmjIEPJDteL U — ^ ^rBSjhf 

«5 X10- s TorrJ^Ti:-r^. ^fc. i©i 5 tC^^'t'T 

^tcbTfcJ;^,, S.fzWMmfeO/VVXmiZ. l~10se 
c i:-rn«<J:V^ 
[0 0 6 1] g-F*-r >SKSB17«, EPJP^ffi^^^ 

azWtSit^r6]{'^:^<^^-5«t^ic^^ <> ^4a© 

H^-f >RfcS5l 7 t^JRKfflJt 
©»iS^[&l<Dft5©lt*U : 1 <Dt£\zm*:tUZ>. Z. 
<D\tifi\ : 1 ^Jx.«±IS^r y^GAQOO 

Mm©J®-&«EPJomffi : £*?)4000V^Lfct^. 
G*^400 Mm<D»-&«93SallEESrij!«)3500VtCLfc«i:frT 

Ufcif'&©t>©T&t), *«iSK$:^JA«200 'CtT-S 
#»-&0«jg«JEtt*5jl/3tS:*. 

[0062] Bi±o«t5 latMsnt 
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gBl7CD)8!3te2~3 jLtmT&9> 13 3 0 \ZmVfc^(D 
Sft) tit^T, K^-f >SCa8l7©j»S*«2~3«t 
[0 0 6 3] fcfcJJLttt. 

fc««sKW"cb, ra«o»^K^-f >ste«*«»6n 

ft 5 «lt*c J: v» ©*r . SS 7 n -fe X amm left t> 
T, J;0a^LVi„ 10 
[0 0 6 4] &fc:±ffiMgO-LNS«16lC, J£TF©<k 
3fcbT^*>*;Mtt#«*18*»j*Lfc. Sf\ F* 

tC, m%lCD7* hU V^77-f-til). Z' ^riBjOfi 
**5~9 /zmgft©&JB CfcfllT-ttTa) ©YX^^f 
fiTTS. -*©«;i©MgO-LNStR16fc:*#l/T, fcfP 

T350 , CTiB#r B iy--;u-r-5. eu:©$&«fc«fcD. m 

l&itf 2(C^-r H *-f >K«ffil7©afctf2rfa 20 

[0 0 6 5] #lC_kfBMgO-LNa$16©, ^-V>* 

[0 0 6 6] -5-bTEIl ICtkT J: 5 SC. ^Jgffcl^— tr*— 
10#> £>m± <=> tlfc+'L^SSSO n mCO if— tf— Al 1 

©S®18afC^Ti|JO|€£-it--5o ^ntCtO. £©S# 
igiUT©^— if— fcf— All*^^>^;i/7t3fiSKl8W 

tcAirr^. doi^— tf-tf— Aii«^v>^^7t*Si 30 

»18*TE*-F7fi»JftU, -towjan^-f >R<B«« 

2t3*0475 nm<D^2!l5P!fel9tCjS[ft^«i$ns. H 
©fg 2 SSHI&19 t>^-v >^3fci**B&18SIIIJft ; E— FT 

[0 0 6 7] ftS&ifcg&SSEl 8b jftfi*«Stlft 

P&19ttfefCP'J ^-^-^>X20(C«toT¥fT7t^ 
StlS. IB2ffiMftl9H:. B^UftVVN*>H/1X7^;i/ 

PU^ = 7-flC±oTU- if— fcf— A 40 

[0 0 6 8] ±C03tt»*S6» J E5?3.-;HC*».iTtt, 
MgO-LN*«16©£36#«©fcltrO£ 0 ZW^Ip] 
«t£^®16 ai;i#LTSBiCteft^TV:>ft^©T\ 
*f-10^ U-tf- tf-Al 1 £^-© 

•5^T-7 l 6^jfeSSl8lCA«$-a-T ! b> #*»3tt*3t»d 

v— tf— tf— ai i {cot, »t ©mat tf- a/^— > tm& 
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»19©5Bflea«H<ft£. tf-fcf-Alltt3t*«Kl8 
STEt-HT»»U £©£*©&&«ft#«#ft* 
^Scttd ss cos 6» tft-5. 

[0 0 6 9] £®a£®tt&%&(Z>&g&¥ttl80 %/ 
Wcm 1 Tr&9, ^Jx.«3t^Technical Digest Of The 
Fourth Microoptics Conference And The Eleventh Top 
icalMeeting On Gradient-index Optical Systems p. 15 
4«fctBi&£ftTV»S, X2Ltz\tYt)y h©L i T aO 

#<hJ±^T, *L<itSV>*>©<i:ftoTHS. 

[0 0 7 0] ^ttJgBteJfelsTtt^^^Wtefcifctt 
18©$s8®18afC, &g950 nmfflU- If— M— AllS— 

«R»aii:*»fje©3— ?-f>ya**an, ^saisa 

te m L & tf- tf- A 1 1 tfi¥m& V— tf- 1 0 \Z 7 J 
SMI 8 a iz^mfcU— lf-l0O«**iS (El 1 

[0071] *vTz\<D9].&$iM®<D*\zm-2nrcm& 
mnyp^yj )i<5>-u\z&r>. Zrz.&mmtzu- 
if-fcf-Aii©«[***awan*. ***u-if-iott 

/IX?^;^— 14©HH£f£« (H 1 *<D%:WAjjfo<D® 

1f-10©5§lgjSS^, h*^-f>KegPl7©^Wi:fi:+@fi 
[0 0 7 2] 5fcfcH7*#HRUT. *^HJ©^2©*JS 

[0 0 7 3] C©^2©HJfiJ^a8lc:4SViTtt, P'J*- 
^-l^>Xl2«l:m7t^>Xl3i:Cora(Ctf-AXyj -y^ 

All/0^©fcf-AX7 , ' , J ^^82C«t>3— SC5MKSn-5. 
^Ife^nfc U— tf- fcf-Al »4«#«/t> H/W7^JP 
^ — 14*aaUfc«. *7t^>X84tCj;oT»R«b, * 
OlR^{4gtCE$nfe3 7— 85{C*3ViTSI*-r-2)«, 
[0 0 7 4] tf-fcf-Alltt, fntTO 

n*. Ot^UCgltlt ±Se5^-85t*^#:l/- 
+f-10«^SS (EI7^<Z)£^©^S) l:ioT*I 
^ u — -*3F — i OCD^SB#Sgg#«f££ nt V» 

[0 0 7 5] fLT^o^asw+cssn&Rf 

®A> K/1X7-<;i/^-14^«ktp, Ynv 22ft 

51/- If— fcf-Al 10tfi^SKSn*. ^fleU— y 
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A*> h'/U7^ )15>— 14©[s]fe{ie (0 7 cfO^EPA* 
H/tX7^;U^-l4SjgfillHieSti:-5Ci^J:i9, 

[0 0 7 6] #K0 8£#!&LT. *%ig0$3 O&ffi 

tftf-AlHiy-f D-T y * 5 5-21*5«fctf»# 

[0 0 7 7] 5 7-85TSI*Lfc^— tf-fcf-AlUi, 
■€-*l*T<Z»fc(&£a! tCjOJo T¥i# lx— tf-lOtC 7 ^ - 

tf-10O«*«iS (0 8* ©£77©S®) iC 
<fcoT*i»#W— «f-10On»*JR»***riE*nTV» 20 
5. 

[0 0 7 8] ^-LT £©»-&*>, *W*/t>H/TX7-f 
;^-14S^EPA*|^fc®l[|HlK$-B-Se:t»c«i;i3, ¥ 

[0 0 7 9] JfcfcH9*#R|UT, #3SBJ©SB4<Z>3liS 

»JBtC3V»TKWrs. i:o*4«)*I»1i:«ht 

te, 3fc«**tfc* ; ?15»C|*lJ&»:hfcV» V- if If — Al 1 R 

(^TJffiMft) ZJ'J^-^-^>X86trJ:-s.TW 
ftflsSn*. ¥ff3tfl:SnfcU— *ftf-AURtt»»« 30 

/t>K/TX7>r;^-i4*aiaLfc». Mftvyxmz 

[0 0 8 0] 5 7-85TSWL^:l/-if-t*-AllR 
8S£¥*ttl'— tf-10©^*flStB ®9*©*^©IS 

H) K«koT**#u— !f-ioo^i.«*ig««t«fij6ati 
[0081] fee s nfcs*# 

si/- if— e— AiiR<o«[ft36«aKsn*. ^wt^— 

if-iott£©a#3njfcRftTBSU SKfiftliKff 
«A> KAXX^.JI^-14©|a|iig&M (HO+W^EPA 

^©meise) tcjscT^-ft-rs©^ ci<d^«;\* 

[0 0 8 2] 1 0 £#fig IT, *S59!©IS 5 ©H 

M^SI(COViTSftBJ-r^ 0 d©fg5©iligfl^©7£&S 

aetata. Hiicwbfcfeoijt'tit. he* 50 
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J10A*;P^^U— r-f >X*90fc&*jiiR#3Mii^£LT 

«wrr* ^n^^EPA^tciiaiiHife^-a- 

3 £ tie J: 9, *i»flEU— if-iOCD»a»fi*. h'^-f 
>Ke«17©«JW£ffiffiSE£'r*»*K:»$?. DyJt 

[0 0 8 3] ^feZKDSjiSOAVl'^^U'-^'f >^90 
«. 07, 8^±V9BlfcwUfc#«|J«fc*lriT , b. tt 

■t§*>©t&&. 

[0 0 8 4] *fcHl 1 *#ML-T, *«HJ©^6©H 

«» i EJ>a-;Hl .hi ic^LfcferotJt^st, ftff 
^A^KAxx^i^-uscttAT, aasieMKWtt* 
18 A > K AX 7 ^ ;i/^ — 9 1 V> £ nfc,&/SW£ -5 © 

d©^«5ilgA>K/tx7^;i/^-9ni, ¥ 
tf-io©^mstflg®ioa±ic^snT^s. 

[0 0 8 5] uO*ff«»IA> KAXX^JU^-91 

-91*, ft&JHE£S?15®ft*&BWffil8a£¥#ft 
1/— tf-10©^7j«® (01 1 *©£7j©fflM) ICko 
Tmf&2tiZ>¥-m<*l>— if-io©^SB*iiS«t«tiSUfc 

Ke«i7©fl^£tt««E#-r**ftfciH*;, nym 

[0 0 8 6] ^CtC0 1 2 LT, #«9i<OSS 7 ©H 

^ftti'a- JHi, Ell 1 tC^LfcfeOtlt^^t, ® 
>®lJ©»?f^#KA*> hVU7^ ;>^— 91©E«4fcff 

F A X 7 ^ ;p — 9 1 WMfic. £ nt ^ i -5 . 

[0 0 8 7] E©£ifi»lS-e<b. wm/ok/u 

7^-1^-91*, ^S^^15©^;*jSSSSSMl8a 
t^^l/-- tf-10©»7j«® (01 2+>©fe7j©« 

m) fcioTWiasn****^— »f-ioo*i.w*as 

^(cl2LfcCt(cJ:0, ¥##:i^-if-10©^lg^ft 
Sr. K^-f >SCffll7©HJ«iffiffi*^-r-B«ftfcai 

[0 0 8 8] ^(C0 1 3 *#S8 LT. *58W©JB 8 ©H 

^^Ei^i-JUtt. 0 1 2tC^Lfct>-©ttt^St. 3 
U * - 1/ > X\ 2*3 J: tX*^; > Xl 3** ^7c ±T, 

tf-10©JtttJI*SSiiil0a*, SiU^©*^ 
»«A*>K/^X7-f ;^-91*^bTitiftftSC»*-f 15 

[0 0 8 9] ^(D^mmmTh, *««»iA*>hvu 
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7-f ft&fi^&^15©ftiBi&!&$gHl8a 
fci|M»#U— tf-10©&7jSM (El 1 3 *©£?j©SS 

[0 0 9 0] SfcCOJBSOSIiasjgfflKoyfijSfiSEKI*^ 
SE*>«a&TgStt'b©i&-6. 

[0091] ±K<Djz5te.¥m#us—' tf-iofttt&sg: 

A7-f JI^-91ttiMH*l'~ !f-10t3tt«««ll*^15 

i«iSi8b*'&trflliH±<Sfc»«-r*it'b^llll-r**. 

[0 0 9 2] SSfc, ¥«#l/-1f-10£fti£g^gl5St 

ms*mw*> fax 7 >r jp^-91 ten *>©•?« 

[0 0 9 3] 4&#J«LT. #f£HJ©$g9©Sfe 

*t>K/U7 w ucftAT. SIS©!***!* 
fflt/t > F / "t a 7 * ;i/ ^ - 9 i jWB ^ s nizj&ibmft. z> %> © 

"C**. £©*#*»fcr«>FA'A7-r;i^-91tt, 3t 

[0 0 9 4] d©2EJSJg«T?'b, UMtWMBt/O FAX 
® (Ell 4 4 1 ©fc*©^®) tioTi)«Sn«tJIM|: 
U~tf-10©»S«ft£. F*-f >E*R»17©raJW£ffi 

[0 0 9 5] JfclCBIl 5ft#S8LT, #3§BJ©J6 1 0© 

*M»iBfcoir»Tiftwrs. ^©^i o ©%&&£©% 

SMItya-JHt H9fcSi*Lifc:'b©4:Jt'<*£. 

mnmrt >f/u7^ ji^-9i v> s nfc^a<gfc 3 

t>©T*«. ^Oif«A>H/U7-i' ;U^-91 
tt. 5 V— 85©K#tHJ:lCJgfiKSnTlA-5. 

[0 0 9 6] £©*«»»•?*>. FA 7. 

7J)l>?—9l&. 5 7- 85t*#fl£W'— tf— 10©W^iffi 
9 (0 1 5 4>©*>7j ©SSB) CioTMSn^fi* 
b-1f-10©^8fe$Sg§4HcffiLfc;i<hf£=k9. 
U— tf-10©58«««*. F^-f >SC«17©fflJ«tffi 

[0 0 9 7] fc£«±t»HLfc2HiS!©!*##i*llA*> 
FAXITV ;^-91tt. El 7 ©*|j«K:iSI/»Tt«IJ*A > > 
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FAX7^;U^-14tCf^ATffl^S^it)^3feBJSgT* 

09*.«5 9-85©,ri*®-*», y-io©iMr** 
® (EI7<f ©£77©iS®) ©±t:»«-rn««kv». 

[0 0 9 8] 'AIZW1 6£#{SLT. *R91©£1 1© 
*lfi»!Bfcov>TBiWr*. £©» 1 1 ©*Sfi»ffi©ft 
i^fi^ ; e> 5 ^-;utt. El 7 ic^bfc^wtJt^^t, 
5 7-85(x«x.TS*t^©A*;ui7^i/-^'i' yyntm 

tf 6 il. * b T^3?*£ A >h'/U7^MH 4#»#jfl»*l 
10 &©-?&*. 

[0 0 9 9] ±ISR*tS©A;Ui7^1/-5 : -i' >^92tt, 
^f:iAlWbfcl/-1f-k*-All£SI*2*£. OJO 
d©^ST'tt, ^©A;U^^U-t-^ >^92t¥«#:l/ 
— tf— 10©a**IH (El 1 6 * ©£7J©Ssli®) i:J:oT 

¥##u-if-io©**#8S#«jsanTtr»*. £fc 
*citfc«ko. ¥^i/-if-io©^«iSSft. F^-r 

>Sfi«17©SJHitS:fflSE-&-r*Jlfeftfca*?. D»;ft 
20 5Cti«T!f5. 

[0100] ifcKEI 1 7 *#RBLT. #?g9§©?g 1 2 © 

iSfi»ya-JHl EI8 t£7Kbfc*>©<!:it^£>£:, 

ttsn, •¥-b-a*Wi£A> fax x-r^^-i 4##a>n 

fc^SS:S ! b©-ca&-5. 

[0 10 1] ±S2£S*S!©A;l^ ^~t^>^92«, 
^ZizAftthfzU— if— £— All*E*tSli-S. o£D 
HOgflTtt. £©A;i^#V— 5V >^92t*^#:l/ 
30 — ?f— 10©«#SHB (El 1 7 +©&7j©^®) JCctoT 

**#^-if-io©n»#«B#*j*snT^s. £fc 
wmtz>%o~?2bX). ^nft^EPA7j^(x3Sfi:iHite$-t± 

*££fc«kD. ^mWU— tf— lO©»JBJftft*. H*-f 
>RC*17©««!tffi*«E'&-r-&«ftfc3KR. D^t 

[0 10 2] *KH1 8S#SabT. #«9J©»1 3© 
^MfflttRte^TttET*. C©»1 3©3SJfi»l8©3t 
SS^tft^^a-^Ji. El 9 \zmLTz%<Dtti:^t. 
40 5 7-85l£tt*.TK*fSJ©A;i^ ^U— >^92^IS 

[0 10 3] ±IBSI*S!©A;l/^^U-^^ >^92tt. 
^ZWZAmVftU— If— tf— All SSI****. -3*0 

^©smT«, ^©A'ji/i/^i^-^-Y >W2t¥mfc\/ 

— tf-10©W*SSH (El 1 8 4"©*7j©^®) CioT 

limit tf-io©n**«»39«*j«3nTv»*. ^fc 

d©A;i/^^l^— 5^^ >^92«iS?fiS*?^^i:bT 
WttTSfcCTfeO, ^nft^EPA77l^i'iifilElKa-B: 
50 *Ci:(cd;0, ¥Bi*l — 1f-10©5E«iftft*. F^-f 
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[0 10 4] fcfc. ^±itt^bfc<fc5fc£lt§JcOA;l^ 

A77^;i^-£flH:>£;i<»:t>T#-?>o -?-cD«totc^s5; 
anfc*5fiwoJBi 4 Eii9^#fliUT 

lft«-r«. ncofgl 4 0*iS^©7tiSfi^ ; &vi- 
;ni, hi stwifc^otit^t. au^-^-i/ 

>^92£#^T> tf-10CD^Jg@10b}CS 10 

[0 10 5] &&$5Hfc*«5, ±1201 9 0il«t«l» 
Tl/>Xl2*J;tfl3£#lr»T. tf— 10*3t« 

S^^l 5 fcjtS5»^-r * J: P £ t %oJMT*$>Z>. 

[0 10 6] "A\zm2 0*#1LT. *mW<D%il 5 CD 

m$mm\z-D^-zmm-tz>. neons 1 5cDmmmt&<D^t 

5=V >^23#«^ttSftT^Sj£>5W<E*%>CDT<&*>. 20 

[0 10 7] ft&*^&i!i^l5©ftigi£&SSiS18b^e 
tt. jfcft^gl * tltz fc U— if- £- Al 1 *> »*3tttt 
iTIliltb. nU^-^-I^>X'20t c fcoT¥fT^'fbS 

n^*^ it v— tf- 1*— a i i «y-f ^ d -r >y ^ $ ^ -2 1 

£i§i®U »7tl/>X22tC = tO*^$nT7 5-rA*-^ 
U— >^'23©®®(Ct3^TJR*:-r ; 5>. 
[0 10 8] ^©7 7^ A— ^l/— 7-<f >^23«0 2 1 

tci¥L<*-r«fc^(c, F23brtic^-n«to ! fcisa 30 

*T*Oa723c*t«U&iiSnT&D, ^UT3 723cd 

tt*ft©ja*f*as'(t»***iBiiHfc»fi!6*nfc3tt7 7'-f;'? 

— C07r'f;t- yi/- 5V >#23«, 
ytyy-f A— <D3723c Id. Jtgfl4tCDifcB248 nmCDX 

shmrs-s-. 3 723co3t«tjn»anfc*»ojH«f** 

(±#) ^-ti-5CltiCj;0f^^$n«.<, teiSHCDB 
«f*se^t4, 3 723 c \Z H-7$nt^5ift«Kr 
* A 39«K^«lHBtt \z «fc 0 <t¥SMt; * jg n T n £ \Z «fc o T 40 

[0 10 9] _kf27 7-rA-:7>- >^23«, 
1^ >X22£«fc U-if- tf-Al 1 ©JRjfcffiHK: 3 7SS® 
23a*«fi;«-r-SJ:'5K:E»:*nTV»*. ^^Tl/- !f— 
fcf— AlHi3 7$ffi®23a^iE>3 723c fticA&f U ^-H 

tt, 37 23c -?-©^^A fC 
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\5&ftlsT*mi*U—*f-l0lZ7 4 - KAy ? S 

#•5. oiOuCgsTit zi72Zc\zm^nftifu 

-=r4 >Pii¥mfrU— if-10CD&7J$S® (EI2 0+CD 

&7j©«®) K«k^>T*«w*u— tf-io©nas**«** 

[0 110] Lfc*bT, ±K^-5V >^CDJ3»iA 

io©»jg&s<£, H^-r>s6a5i7©^i^s-&-r 

[0 111] #cfcH2 2£#HSLT, #fSHJCD|gl 6© 

-r y ^ s 5— 3o*aa bTfUffl(ft«K**»n, tf — 

-f a*— 2^— >^23tc#^ti*. 
[0 112] 77-f A— >i^23 

©37tc^^nfe^i^-7 : -^ >yt¥m#u— tf-io 

©&753g® (I2 2tfO£]Er®ai) tioT^lftU 
[0 113] ^(CEI2 3^#BSLT, *^HJCD^1 7© 

3K»s fc u— tf- hf— ai i tm 2 ffinsEi 9 1 & 

*OJH»r*a6fl:»**r*tB 1 A*-34t, HO 

^ 1 CD 7 r -f /N*-34fC^^ $ nfcfg 2 CO 7 T -f A*-35 1 

^e.^-stjco^fflt^tiTVi-s.. inei 1 co7T-r a* 

-3443 cfc 2 CO 7 7 -f A— 35 it. fefiJl^ 7 r -f /N*~ 

[0 114] 3t«ftaE»*?153^65S*3ttt»Tm«#L, 

i:LTCO»7 l 6l/>X3ncJ;DJR*-B-b*5.n-S. HCOiR 
7 >^33CDg§2C07 7 

-f A— 35CO— ^®*tE$nT*0, tf— 1£— A11& 
«t^» 2 igi^jgcl9«d CO^ 2 C07 7-T A-35JC Altt 
-So £©»2©77-f A*-35fcA»LT-t£*e»Lfc 
m2ffii^»19«. K^2C0 7 7^A*-35C0flilSffi®*^^ 
*3t«*T|iJ»L, 3 U^-^-l/>X'20{tJ;oT i Pff 

[0 115] —75. ^2C07r-f A— 35lCA#tbT-€-d 
$6KLfcl/-f- tf— Al 1 M7 7-fA"-34. 35CO 
^S5^(C*5^T^lC07 7-f A-34C07jfC^t). 
1 C07 7-f A*-34^e*SL.T^COB*f^^bgBtC*3V^T 
S»0trt5. SStiaSfbfcW— !f-tf-All«. ^2 
C07 r -f A— 35*5 JitfjfeftftXiUireiSfeft lt¥ift 
U— tf— 10{C7^C — HAyi/StX, J ?-HTHCO»-a' i fo|gl 

2oco^Mict3^^co t i^co$i*a*» & c: t \z u 

5. 
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[0116] fc&±mt\tKM\z, mftu>xznz&K) 

Ltz V-*f- If- Al 1 £ <fc Wm 2 it598&l 9£ fg 
1077-T A-34(C A W£ tt, Klg 1 CO 7 t ^ A-34& 
e^-T^)^ 2 i«P&19£fg 2 CO 7 r-f A'-35©^(C^-T 

[0 1 1 7] £JUtl&9ibfcl6l 5, 1 6 iJ«klK 1 7 CD^ 

-TdfflW Lfcg#fe£ UTCO U — -tf— bf- Al 1 £ 7 t -f 

a*. ftifcRSMfcsfrfisteAlfrsiMfoi'-' tf-f io 

^ J: ^ bfc 3 ^©*Jfi^(c^V^TiaBJ-r^». 
[0 118] 02 4H #^©161 8COHM^tCj; 

^t^v^-JUC^feUT, ¥«#k--if-10/^fg«St7t 
ttfiTajlttL*:^— If-bf-Alltt, iR^Tt^ibT 

f£te, 02 OCD^BTfflV^nfefeCOirailO^T-f A* 
*r4 >^23CO-^H^S3SnT*3l3, U~ 9 s - 
fcf— AllteJIO^T-'f A— >t?23\ZAM-r 20 

[0119] vy^n—^v—T-A^ifn^&m^iiLV 
— tf-tf-Allw-SBtt, 8E7r-f;WWr^>^ 

tf-f-Alltt, *^1^>X40*^UT*^U— 
if-10tC7^C- h*A*^i7$tl. £©*§£•*> 13 2 0 

[0 12 0] 7 7-fA-^l'-f^ >^23££Jg 

LT*offiJB®*»6iaa#ufcu— 9 s — tr-Aiua, 

l^>X41tC,£0*?t$nT?tifcg^&ii^?15©3^>* 30 
;Wt*»ISl8JCA»b, ^-iT-^2Big|jgl9iC«*^ 

2!S5«jftl9*J:rKU— if— K-Alltt. 3>J* — ^— l" 
>X20ic«koX s PfT^b$n, IB 2 iSiEi6i9a*fiJffl&S 
CJ»A»n*. tf— hf-All^e. 

[0 12 1] #(£0 2 5^#iLT. *«9i©J6l 9 CO 
^*»J8K:"3V»TBlW-r«. £©»1 9 
feS^lft^^a.— ;l/(C*5ViTtt, 3U>- ^-I/>X12 40 
fCfcoTspfrttflSSftfc U— if- tf-Al l*?f-AXy 

X'J >>^45*Sjlbfe^-if-t*-All«. 1212 0©$S 

K-AllttS5-46T£**Lifc«, *3ttU>X22TStft 
SnX7 7-fA'-yi/-f^ >^23fCAS*T-5. 
[0 12 2] 7 71" A-yi^—xV >#23K:A*tLT*- 
tf-kf-Alltiu K77-fA-^U- 
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HSrLifcU— tf-tf-Alltt. 5 7- 46-t»H-AXX'J 
y 9 Vam^-k l> T*»# tf-1 OK 7 Y - H A* *j 9 3 
ft. f iTiOi*t»H2 0©81C*»S<!)t|?li© 

3&S/W#e»fts. 

[0 12 3] fc&cicDiliS^itcfe^Tte, n'J^-^ 
-^>Xl2*3«ktKmfeU>X22lCckO, JtSSSElft* 1 ? 
15tcA*fT?) mICD W— tf- f-Al 1 ^JR^$-&^iR*7t 

[0 12 4] #CKH2 6 *#IUT, #?gBJ©?g2 0 CD 

S^a-^iJt^St, 7 71'A , -^1/" xV>^23iCtt 
AT, 77-fA'-*77'7«n77i , A-i'l/- 
5V > ^50;W8 ^ 6> ftTV> 5 St)©"?**, z. 

©7 7 -f A-^-tV >^50«, JH«r**fls«**-r 

£|g 1 ©7 T< A-51t, MSg 1 CD7 T-f A-5UCig^ 
*nfc^2<D7r-f A*— 52t*^^:St>©T»S. 
[0 12 5] ±82^ 2 CO 7 T-f A— 52{£ AltLT^S: 

e*-rsu-if-hr-Aiitt. -awm? r-r a*-5i, 

52©^"&85#{;:£;^Tfg 1 ©7T-f A-51 ©#{::$£ o 
T, -JRgglC^lK^ns. H52 07 7"f A-52Se*b 

x-€-cDte^®*>e.m*tbfcu— tf— t— Ana, mxis 

3t#&I&18fcA#tU *ETllS2ifi5ii«19teSi*SE*3 

n-5o ^s^«^i5*^fgm7t«sgTfaii*b^2 
igsa«i9fe«t^u— if— e— Ana, aij^-i/> 
X20{cJ;oT¥ff5t'fb$ti. SB2iSgaSEi9#fUffl&«K: 
1*^5. £©&2S5Sli£l9&l'— If— tf— All5&>5# 

[0 12 6] JBl CD? T-f A— 5UC»ofcP— If 

— b*-All«. ^lco^T-f A*— 5l£feJi&LT^-cr)ja 

-k'-AUtt. *7tl/>X40^7>L-T^»ftl^-if-10 
[0 12 7] )k\zm2 7 Sr#BaUT. »f-10 

«.J:c.itbfe*«Hjco^2 1 ©HJfi»»K:-3V»T«ttM'r 

*. HCOS2 l<Dmi&MWi<Dytm&&&*:*; : L-)UZ& 
^T«. 7tfeS^*^15(r[Sjd^fct^l^— 9 s — tf-A 
11 R mJiMktyt) ^, JR^7t#*tbTC0^7t-x^ 
>^23tCAWbfcl^— if-H-AHRtt. S7 7-fA- 

«. KWHI»TUfcU— !f— hf— AllRtt. *f6b>X60 
<&7>LT¥«#:U— tf— 10k:7-< — HAy^^n, -tJl 

[0128] tt*s^±ww bfe^ i~2i <DMmmm\z 

*5ViTtt^:T. MgO- LNCO-f >rfy M6' Sr, Ytfi 
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SYZ®rtTZfMIWC3° ®CS-arfcttK**bTSE& 
BT*»;h. «Il/T#&nfcMgO-LNSfi (3° 

2>, ^JA«EI2 8 (C^-r«fc5{r. MgO-LN<7M >rf 
>yhl6" ^-C0Ztt^ZX®l*I-eXtt#J{C87 o HUES 

(87° Z*7hIS) fcWBfcffl^SIIitfT**. 
[0 12 9] Sfc, £A±«*Ufc3l«tt, ^©*Bf;:¥ 

[0130] asfc^sewo^SESSgft^^a.— jkc* 

¥3^BB«*BJ&3ttT<b.}:V>. COJ;5*««)t#3tt 
fc£:fcffiiiAf£±£#IS¥8- 3 1 4 8 0 0^BJ«ffl«tC# 

is^mntfte-ztiT^z. 20 

[0®©®¥&t&Bji] 

[01] *3S«©»iSfcB»»fcJ:*3tt«fi** ; ES>:i 

-JUtiRTtWBBB 
[0 2] ±E3tt«fiSE* ; ES?3.-;KO«*S*ril*«H 
[0 3] ft«ft£BB^fc43W-SS«©#«©fa*&« 

9rr£*E£B 

[0 4] ±E»i**»»©>fcift«£»*^:x-;i/fc:ffl 

0 

[05] ±IB3tJS[fiaBlft* : fK:ffl^6nsa«0*y h 30 

wsj*-r*w&*HaB 

[0 7] *^BjWM2*JS?eSlicj;^^S^«l ; t^3. 

— ;i/**-ri»BSfi!iffl0 
[0 8] *«*o«3*it»«fc:«fc*3tt*S**^y3. 
— «[fflSfiiJffl0 

[09] ^^n(DW.^mmm\z^^tm.^^i>=L 

[01 0] *£B©B5£BBB££«3tifcftXB : E3' 40 
3.-;u<&^-r«lB§fiiJ®0 

[011] *5EW©*6*lfi»MIKJ:*JtJftftJE*^i' 
3.-;U$:^-r«JBS«iJ®0 . 

[012] *BB©B 7 SftttftX&ES; 
3.-;H&3R-r«»BfflB 

[013] *B91©B8£&»BK:£«3tiftftX£%3' 
3.-;i/*^-rtKBSffli]®0 

[014] #«iji!©* 9 aft&ftSEB^ 

[015] #«ijl§©J6l OXK«tt(CJ:«%ttAXil : E 50 
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5*3.— ;p*5*t"BBB®B 

[016] #5gBj(?)|gi i*ifi»|8k:J:4Jt«ftSE«l* 
S^-^fcjRtWBKB 
[017] 2 *«»»K:«fc 

[018] *»iW©Bl SSEBBBJCiSJttBftBB* 
SJjL-^fcS-rtBSBBB 

[019] #fgBj©ffg l 4£tt»«K:«i:*3fcSS£» ; t 
[02 0] *»bj©^i 5BBBBicJ:«^BftBB% 

3-;i/ **-r«*«® 0 

[02 1] ±E^1 5*J6»Bfc«t*3tJRft3eB i E5?3. 
-^©BBRSStrBBBBB 

[02 2] *5§bj©^1 63feKBBKiJ:«3ttttftBB : e 
v 5 j. S^T«WSfi9® 0 

[02 3] #fgBJ©|gl 7*«l*Bk:«t*3t«fiSe» ; E 

a. - )i z Tjk-rmm&m 0 

[02 4] #%BJ3©fgl 8ISB«BK:J:«3t8Efi%B : E 
[0 2 5] *^Bjco^i 9H*»»K,fc*3tt«fiSHfc ; E 

5? 3. — ;nt ssr bbb® 0 

[02 6] *«gi©»2 o*llS»ttk:«kaitjft*JE« : E 
s> 3. — ;u * ^-r«B8flJ®0 

[02 7] *%bj©^2 ildCBBicJ:«3KBSjeB : E 
5? 3 * ^-TSBSfflffl 0 
[02 8] *»WKffl^6n*»tR09J©*y h«B* 

uiBj-r^«iBS0 

[0 2 9] «*O3tjftfiSeB^5?a.-;K0-«Sa«r« 
BSffl®0 

[0 3 0] fiEsfEO^fiSSife^E^a.— ;P©giJ©^J*^-T 
*KB&#J®0 

[031] f&*©3te***»*s>3.-;i/©raH&»w3-r 
[«f*©r«] 

10 *«flEls— tf- 

10 a, 10b {f—©BB 

11 V— tf-Vf-A (»*«) 

11 R tf-bf-A (fKfttHtttt) 

12 ^-U>X 

13 #tffcU>X 

14 «ff«;l>hVW7^M- 

15 ^afefiSE**? 

16 Mgo-LNigaa« 

17 F*-f>Kft« 

is g=-*>*;wti*«i& 

18a. 18b 7ir>^JW%BBKOBB 

19 ^2i€$!& 

20 nW-^-l/>X 

21 y^5 5 — 

22 B3tU>X 
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